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Highlights 

 Growing evidence suggests smoking cigarettes worsens COVID-19 outcomes, but few 

studies have examined the effects of this information on people who smoke. 

 Our experiment randomized 1,004 adults who smoke into one of four message 

conditions: COVID-19 risk, smoking risk, combined risk of smoking for COVID-19 

severity, or a non-risk control.   

 Results showed that messages about worse outcomes of COVID-19 for people who 

smoke increased the perceived severity of smoking-related disease (vs. non-risk control 

messages) and intentions to quit smoking (vs. COVID-19 risk messages) or intentions to 

reduce smoking (vs. smoking risk messages and control messages). 

 Exposure to the combined risk messages (vs. control) was associated with higher odds of 

mask-wearing intentions in the next 2 weeks.  

 This the first study (to our knowledge) to demonstrate that messages about the increased 

risk of smoking for COVID-19 severity impacted both smoking and COVID-protective 

intentions. 

 Our findings suggest that messages about the combined risk of smoking and COVID-19 

may be a promising strategy to reduce smoking intentions and increase intentions to 

protect against COVID-19. 
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Abstract 

Background: Smoking cigarettes worsens COVID-19 outcomes, and news media and health 

agencies have been communicating about that. However, few studies have examined how these 

messages affects attitudes, beliefs, and behavioral intentions of people who smoke. These are 

critical variables that can inform public health campaigns to motivate quitting smoking during 

the COVID-19 crisis.  

Methods: In August 2020, we conducted an online experiment in the U.S. with 1,004 adults who 

smoke. Participants were randomized to one of four message conditions: COVID-19 risk, 

smoking risk, combined risk of smoking for COVID-19 severity, or a non-risk control. Outcomes 

were message reactions (emotions and reactance), attitudes and beliefs (severity, susceptibility, 

self-efficacy, response efficacy for smoking and COVID-19, and conspiracy beliefs), and 

behavioral intentions (smoking intentions, COVID-protective intentions, and information-

seeking). 

Results: Multivariate analysis of covariance (MANCOVA) showed that combined risk messages 

elicited higher perceived severity of smoking-related disease than control messages. Similarly, 

the combined risk condition resulted in greater intentions to quit smoking in the next month (vs. 

COVID-19 risk condition) and intentions to reduce smoking in the next 6 months (vs. smoking 

risk and control; ps < .05). Multivariate logistic regression found that exposure to the combined 

risk messages (vs. control as referent) was associated with higher odds of mask-wearing 

intentions in the next 2 weeks (AOR = 1.97). 

Conclusions: Health agencies can possibly use messages that communicate about the combined 

risk of smoking and COVID-19 as a novel strategy to motivate people who smoke to quit and 

take protective action for COVID-19.  
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Introduction 

The novel Coronavirus Disease 2019 (COVID-19) outbreak has caused widespread 

sickness and death (Johns Hopkins University & Medicine, 2021). A growing body of evidence 

has shown that smoking cigarettes increases the severity of COVID-19 (Gülsen et al., 2020; 

Karanasos et al., 2020; Patanavanich & Glantz, 2020; Reddy et al., 2021; Zhao et al., 2020) and 

governmental and public health agencies, such as the Food and Drug Administration, the Centers 

for Disease Control, and the World Health Organization, have designated smoking a risk factor 

for COVID-19 (Centers for Disease Control and Prevention, 2021; U.S. Food and Drug 

Administration, 2021; World Health Organization, 2020). Emerging studies show a spectrum of 

awareness among people who smoke on the greater severity of COVID-19 for them, with some 

(particularly those in the process of quitting) being highly cognizant of the increased severity and 

some reporting not having heard of it (Popova et al., 2021; Rigotti et al., 2021). 

Awareness about the increased severity of COVID-19 for people who smoke has been 

associated with greater smoking quit intentions in cross-sectional research (Elling et al., 2020; 

Klemperer et al., 2020; Kowitt et al., 2020). However, it is unclear how exposure to such 

information might affect emotional and cognitive responses and behavioral intentions of people 

who smoke. Few studies have tested reactions to messages about the risk of smoking for 

COVID-19 severity. Grummon et al. (2020) exposed people who smoke and/or use e-cigarettes 

to messages about the risk of smoking (or e-cigarette use) for worsened COVID-19 outcomes 

presented as tweets from the Centers for Disease Control. Compared to the control messages 

(generic information about cigarettes), messages containing smoking risk or risk of increased 

severity of COVID-19 produced higher scores on perceived message effectiveness to discourage 

participants from smoking. However, the study primarily focused on perceived message 
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effectiveness and did not measure outcomes related to quitting smoking or protecting against 

COVID-19. Pettigrew et al. (2021) tested four messages for smoking cessation (two were 

COVID-focused, one was on respiratory health, and one was financially focused) and found that 

exposure to COVID messages significantly increased intentions to quit smoking, compared to 

the other messages. This study was conducted with participants from Australia, New Zealand, 

and the United Kingdom, and thus testing still needs to be done in the U.S. 

There have been calls for more research to understand how media exposure about the 

risks of smoking for COVID-19 impacts people who smoke (Berlin et al., 2020; Eisenberg & 

Eisenberg, 2020; Popova, 2020). To heed these calls, we tested the effects of messages about 

smoking and COVID-19 risks, with the risks presented separately and together. Based on past 

research (Francis et al., 2019; Yang & Popova, 2019), the message impact framework informed 

our selection of outcomes (Noar et al., 2016). The message impact framework argues that 

message characteristics influence receivers’ reactions to warnings (e.g., emotions), affecting 

attitudes and beliefs, and behavioral intentions (Noar et al., 2016). These individual outcomes 

(message reactions, attitudes and beliefs, and intentions) are theorized to be predictors of 

behavioral change (Noar et al., 2016). Evaluating antecedents to behavioral change is important 

to understand how health communication interventions might impact consumer behaviors. Thus, 

the message impact framework guided our study as we evaluated message reactions, attitudes 

and beliefs, and behavioral intentions after exposure to risk messages.  

Our research question sought to understand how exposure to messages about risks of 

smoking and/or COVID-19 might affect participants’ message reactions, attitudes and beliefs, 

and behavioral intentions about quitting smoking and protecting against COVID-19. These 

outcomes were assessed in an online experiment where adults who smoke were randomly 
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assigned to different risk messages about smoking and COVID-19 to evaluate the exposure 

effects of the risks presented together and separately.   

Methods 

Participants 

In August 2020, a convenience sample of 1,004 U.S. adults (18+ years old) who currently 

smoke were recruited by the market research company Toluna (www.toluna-group.com). 

Although not a representative survey, participants were invited to participate based on quotas on 

gender, age, education, race, and income categories that approximate the distributions in the 

national population. In calculating the sample size, we estimated the final sample we needed 

(200 participants per condition, 1,000 total), and the research company recruited the participants 

until that number was reached. Toluna uses multiple online strategies (e.g., web banners, website 

referrals, affiliate marketing) to recruit eligible participants for research. Inclusion criteria for the 

study were being 18 years old or older, having smoked 100 cigarettes in their lifetime and 

currently smoking cigarettes every day or somedays, and being able and willing to participate in 

study conducted in English. All participants completed an electronic informed consent. The 

Georgia State University Institutional Review Board approved the protocol. 

Procedure and Design 

We conducted a pilot test with 100 participants to test the feasibility and readability of 

the questionnaire. The study was an online experiment administered through the Toluna system. 

After consenting, participants reported their demographics and answered pretest questions about 

smoking quit intentions, health status, and previously having COVID-19. Participants were then 

randomized to one of four conditions: (1) COVID-19 risk, (2) smoking risk, (3) combined risk 

(i.e., smoking increases COVID-19 severity), and (4) control. To prevent case-category 
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confounding issues (Jackson et al., 2006), each condition had five messages, and participants 

were randomly exposed to one of the five messages in each condition. After viewing the 

message, participants responded to the outcome measures (detailed below and in Table 1). They 

were also asked to report how many people they knew who had COVID-19 and if they had heard 

about the risk of COVID-19 for smokers before participating in the study. Finally, participants 

were debriefed that the messages they had seen were used for research purposes only and had not 

been approved by any public health or federal agency, shown information about the increased 

severity of COVID-19 for tobacco users (Toolkit, 2020), and provided with a smoking quitline 

number and links to smoking cessation websites.   

Message Stimuli 

We created the experimental stimuli (e.g., messages) by adopting content from news 

stories (e.g., ABC, New York Times, and Fox News) and educational campaigns about smoking 

risks (Centers for Disease Control and Prevention, 2016). Each message was formatted like an 

online news story and had a headline, a color photo, and was approximately 150 to 250 words in 

length. No references to any specific journalists or news outlets were included to prevent 

possible confounding effects of message credibility. Messages in the COVID-19 risk condition 

focused on disease progression (lung failure, heart damage, and death). Messages in the smoking 

risk condition described negative health impacts of smoking (lung and heart disease, cancer, and 

death). The combined risk condition described how smoking makes COVID-19 worse. The 

control condition showed non-risk messages (e.g., facts about whales). 

All messages in the risk conditions ended with an efficacy paragraph emphasizing 

possible ways to deal with described risks, including quitting smoking, engaging in COVID-

protective behaviors—or both. Efficacy is a key factor influencing how message receivers 
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respond to fear appeals (Witte, 1994). Arousing fear without eliciting efficacy to deal with the 

risk can lead to rejection of the warning message, possibly harming public health (Ruiter et al., 

2014). Therefore, we included a brief efficacy component with each risk message (see Figure 1 

for example messages; see supplemental materials for all study messages). 

Key Measures 

 Based on the message impact framework, we assessed three sets of outcomes (full 

definitions provided in Table 1).  

1. Message reactions: negative and positive emotions (Nonnemaker et al., 2010; Popova et al., 

2018) and psychological reactance (Hall et al., 2017).  

2. Attitudes and beliefs: susceptibility and severity (for smoking-related disease and COVID-19 

each), self-efficacy and response efficacy (for smoking and COVID-19 each; El-Toukhy, 

2015) and COVID-19 conspiracy beliefs (Imhoff & Lamberty, 2020).  

3. Behavioral intentions: smoking quit intentions next 1 month (Carpenter et al., 2003), 

smoking intentions next 6 months (Wong & Cappella, 2009), COVID-19 information-

seeking intentions (Kelly & Hornik, 2016; Shim et al., 2006), COVID-protective intentions 

next 2 weeks (Mays et al., 2016; Yang & Popova, 2019). 

Table 1. Measures and definitions of dependent variables. 

Key Variables Response 

Options 

Reliability  

 

1. Message Reactions (set 1) 

Emotional reactions 

While looking at the messages, I felt:  

Negative: sad, angry, afraid, guilty, disgusted, worried, 

ashamed 

Positive: amused, hopeful 

1 (not at all) – 

9 (extremely)  

 

 

  = .89 

 

r = .45 (p < .001) 

Psychological Reactance 

- The information in the news article is overblown 

- The news story is trying to manipulate me 

1 (not at all) – 

9 (extremely)  

  = .86 
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Key Variables Response 

Options 

Reliability  

 

- The news story annoys me 

2. Attitudes and Beliefs (set 2) 

Perceived Smoking Severity 

- If you develop a smoking-related disease, how severe 

or serious will it be? 

1 (not at all) – 

9 (extremely) 

Analyzed 

separately 

Perceived Smoking Susceptibility 

- How likely is it for you to develop a smoking-related 

disease? 

1 (not at all) – 

9 (extremely) 

Analyzed 

separately 

Perceived COVID-19 Severity 

- If you catch COVID-19 (coronavirus), how severe or 

serious will it be? 

1 (not at all) – 

9 (extremely) 

Analyzed 

separately 

Perceived COVID-19 Susceptibility 

- How likely is it for you to catch COVID-19 

(coronavirus)? 

1 (not at all) – 

9 (extremely) 

Analyzed 

separately 

Smoking Self-efficacy  

- If you decided to give up smoking completely in the 

next 6 months, how sure are you that you would 

succeed? 

- It is easy for me to quit smoking 

1 (not at all) – 

9 (extremely) 

r = .50 (p < .001) 

Smoking Response efficacy  

- How much do you think you would benefit from 

health and other gains if you were to quit smoking 

permanently in the next 6 months? 

- Quitting smoking is effective in preventing cancer 

1 (not at all) – 

9 (extremely) 

r = .55 (p < .001) 

COVID-19 Self-efficacy 

- It is easy for me to stay safe from COVID-19 

I feel confident I can:  

- Wear face mask in public 

- Wash my hands frequently 

- Practice social distancing 

1 (not at all) – 

9 (extremely) 

  = .76 

COVID-19 Response Efficacy (effectiveness of mask, 

wash hands, social distance) 

How effective are the following measures at preventing 

1 (not at all) – 

9 (extremely) 

  = .85 
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Key Variables Response 

Options 

Reliability  

 

COVID-19? 

- Wear face mask in public 

- Hand washing with soap and water 

- Social distancing 

COVID-19 Conspiracy Beliefs 

- Experts intentionally mislead us for their own benefit, 

even though the coronavirus is not worse than a flu. 

- Coronavirus was intentionally brought into the world 

to reduce the population. 

1 (strongly 

disagree) – 9 

(strongly 

agree) 

Analyzed 

separately 

3. Behavioral Intentions (set 3) 

Smoking quit intentions next 1 month 

- How much do you intend to quit smoking in the next 

month? 

0 (definitely 

no) – 10 

(definitely 

yes) 

Analyzed 

separately 

Smoking intentions next 6 months 

How likely is it that in the next 6 months you will: 

- Reduce the number of cigarettes you smoke in a day 

- Use nicotine gum, nicotine patch, or other forms of 

nicotine replacement therapy 

- Seek counseling/support to help you quit smoking 

1 (not at all 

likely) – 9 

(extremely 

likely) 

Analyzed 

separately 

COVID-protective intentions next 2 weeks 

How frequently do you intend to do each of the following 

in the next two weeks if the COVID-19 pandemic 

continues? 

- Wear a face mask in public 

- Wash hands with soap and water 

- Practice social distancing 

1 (never) – 4 

(always) + 

Don’t know
a
 

Analyzed 

separately 

COVID-19 information-seeking intentions 

- If you see a news story (on TV, newspaper, radio, 

Internet) reporting scientific findings related to the 

risk of smoking and COVID-19, how much attention 

would you pay to the news story? 

- How likely is it that you would look for more 

information about the risk COVID-19 for smokers? 

1 (not at all) – 

9 (extremely) 

Analyzed 

separately 

a 
The response category “Don’t know” was treated as missing. Response categories were 1 = 

“Never” and “Some of the time” and 2 = “Most of the time” and “Always.’ 

  

 

                  



 

  11 

Covariates  

As possible covariates, we used standard demographic measures: gender (male vs. 

female), age, race (white vs. non-white), and education (high school or less vs. other). We also 

included other measures that might be predictive of our outcomes: smoking quit intentions at 

pretest (dichotomized into 1 = Never expect to quit/May quit in the future, but not in the next 6 

months vs. 2 = Will quit in the next 6 months/Will quit in the next month/Currently trying to 

quit); self-reported health status at pretest (range: 1 = poor to 5 = excellent) and self-reported 

COVID-19 status (never had vs. had or suspected to have) at pretest. Having known someone 

with COVID-19 (0 people or don’t know vs. know 1-10 or more) or heard about increased risks 

of COVID-19 for smokers (heard nothing vs. heard about increased risks) was assessed after 

message exposure.  

Analysis Plan 

We ran three MANCOVA models with message conditions (COVID-19 risk, smoking 

risk, combined risk, and control) entered as the independent variable and outcomes from sets 1-3 

as dependent variables. To identify covariates for analyses, we followed the criterion of Pocock 

et al. (2002) and only included covariates that correlated with dependent variables at r  .3. The 

first MANCOVA model tested set 1 message reactions (i.e., positive and negative emotions and 

psychological reactance) using health status as a covariate. The second MANCOVA tested set 2 

attitudes and beliefs (i.e., severity, susceptibility, self-efficacy, response efficacy for smoking 

and COVID-19, and COVID-19 conspiracy beliefs), adjusting for pretest smoking quit intentions 

and health status. The third MANCOVA tested set 3 behavioral intentions (i.e., smoking 

intentions, COVID-protective intentions, and COVID-19 information-seeking intentions) using 

pretest smoking quit intentions and health status as covariates. Bonferroni correction was used to 
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assess multiple comparisons in MANCOVA models. We ran three multivariate logistic 

regression models since the COVID-protective intention outcomes in set 3 were dichotomous 

(see Tables 1 and 3 for scoring info). The adjusted regression models used pretest smoking quit 

intentions, health status, and condition (with control as the referent) as predictors on intentions to 

wear masks, wash hands, and social distance in the next 2 weeks (Table 3). Significance levels 

for all tests were p < .05. All analyses were conducted with SPSS 27.       

Results 

Participant characteristics are shown in Table 2. The sample (N=1,004) was 18-79 (M= 

40.56 years, SD = 15.01) adults who currently smoked every day or some days, 50.1% identified 

as male, 67.0% as White, and 36.8% as having high a school degree or less. The largest group 

for self-reported health status was “good” (32.2%), and the largest group for pretest smoking quit 

intentions was “may quit smoking, but not in the next 6 months” (43.8%). A minority of 

participants thought they had COVID-19 (16.5%) in the past, although most knew someone who 

had COVID-19 (55.7%) and had heard about the risks of COVID-19 for smokers (81.6%). 

Set 1: Message Reactions  

In the MANCOVA, the multivariate effect of condition was significant, Wilks’ Λ = .72, 

F(9, 2427) = 38.27, p < .001,  
p
2 = .10. The univariate effect of condition was significant for 

negative emotions (F[3, 999] = 71.87, p < .001,  
p
2 =.18) and positive emotions (F[3, 999] = 

23.07, p < .001,  
p
2 = .07). Pairwise comparisons showed negative emotions were significantly 

higher in every risk condition versus the control. Positive emotions were higher in the control 

than all risk conditions (see Table 2 for all MANCOVA results). Reactance was not significant at 

the univariate level or for differences in pairwise comparisons between conditions.  

Set 2: Attitudes and Beliefs 
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Multivariate effect of condition was significant, Wilks’ Λ = .96, F(30, 2904) = 1.54, p < 

.05,  
p
2 = .02. The univariate effects of condition were significant for perceived smoking severity 

(F[3, 998] = 3.40, p < .05,  
p
2 = .01). Pairwise comparisons showed perceived smoking severity 

was significantly higher in the combined risk condition versus the control condition. None of the 

other smoking perceptions (i.e., perceived susceptibility, self-efficacy and response efficacy), 

COVID-19 perceptions (i.e., perceived severity or susceptibility; self-efficacy or response 

efficacy), or COVID-19 conspiracy beliefs were significant at the univariate level or 

significantly different in pairwise comparisons between conditions.     

Set 3 Behavioral intentions 

Set 3: MANCOVA Results with Smoking and Information-seeking Intentions 

The multivariate effect of condition was significant, Wilks’ Λ = .97, F(18, 2809) = 1.95, 

p < .05,  
p
2 = .01. The univariate effect of condition was significant for smoking quit intentions in 

the next 1 month (F[3, 998] = 3.43, p < .05,  
p
2 = .01) and intentions to reduce smoking in the 

next 6 months, (F[3, 998] = 3.54, p < .05,  
p
2 = .01). Pairwise comparisons showed smoking quit 

intentions in the next 1 month were significantly higher in the combined risk condition than the 

COVID-19 risk condition and the control condition. Intentions to reduce the number of cigarettes 

in the next 6 months were significantly higher in the combined risk condition than the smoking 

risk and control conditions. The other smoking intentions (i.e., seek counseling and use NRT) 

and information-seeking intentions were non-significant at the univariate level and were not 

significantly different in pairwise comparisons between conditions.     

Set 3: Logistic Regression Results with COVID-protective Intentions  

We ran separate logistic regression models for each of the three dichotomous COVID-

protective intentions (wear mask, wash hands, social distance) with condition (control as the 
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referent), pretest smoking quit intentions, and health status as predictors (see Table 3). In the first 

model with mask-wearing intentions as the outcome, exposure to the combined risk condition 

(vs. control as referent) predicted mask-wearing intentions (AOR = 1.97, p < .05) as did pretest 

smoking quit intentions (AOR = 1.78, p < .01), with intentions to quit smoking in the near future 

associated with greater odds of mask-wearing intentions in the next 2 weeks. In the second 

model, health status predicted hand-washing intentions (AOR = 0.67, p < .01) with higher scores 

on health status associated with lower odds of hand-washing intentions in the next 2-weeks. No 

predictors were significant in the third regression model for the social distancing outcome.
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Table 2. Sample Characteristics Overall and by Message Condition. All participants (n=1004) were currently smoking everyday or some days. 

  Treatment  

 
Overall 

(N=1004) 

Unweighted % 

COVID-19 risk 

condition 

(n = 252) 

Unweighted % 

Smoking risk 

condition 

(n = 252) 

Unweighted % 

Combined risk 

condition 

(n = 243) 

Unweighted % 

Control 

condition 

(n = 257) 

Unweighted % 

Gender      

Male 50.1 45.6 50.0 56.0 49.0 

Female 49.8 54.4 49.6 44.0 51.0 

Transgender 0.1 0.0 0.4 0.0 0.0 

Age      

18-29  32.2 36.9 31.0 29.6 31.1 

30-44 31.2 28.6 33.7 30.9 31.5 

45-59 21.5 19.4 20.2 23.9 22.6 

60 + 15.1 15.1 15.1 15.6 14.8 

Race      

White 67.0 60.3 67.1 73.7 67.3 

Black  17.3 20.6 18.7 12.3 17.5 

Asian 4.4 4.4 4.0 3.7 5.4 

American Indian or Alaska Native 4.0 6.3 3.6 2.1 3.9 

Native Hawaiian or Pacific Islander 1.2 2.4 1.6 0.4 0.4 

More than one race 4.2 4.4 3.2 4.5 4.7 

Prefer not to say 1.9 1.6 2.0 3.3 0.8 

Education      

High school or less 36.8 35.3 39.3 36.7 35.8 

Some college 23.2 23.8 25.8 19.8 23.3 

Bachelor or higher degree 40.0 40.9 34.9 43.6 40.9 

Pretest smoking quit intentions      

Never expect to quit 14.7 14.7 15.1 14.4 14.8 

May quit in the future, but not in the next 6 months 43.8 43.3 43.7 44.4 44.0 

Will quit in the next 6 months 18.4 16.7 20.2 17.7 19.1 

Health Status      

Poor 3.9 4.4 3.6 4.5 3.1 

Fair 17.8 17.5 15.1 18.9 19.8 

Good 32.2 31.0 32.9 32.5 32.3 

Very good 28.6 28.6 29.4 23.9 32.3 
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Excellent 17.5 18.7 19.0 20.2 12.5 

Had COVID-19 16.5 15.5 18.3 17.3 15.2 

Know someone personally with COVID-19 55.7 51.2 60.3 58.0 53.3 

Heard about risk of COVID-19 for smokers 81.6 79.4 77.4 85.6 84.0 

Note. There were no significant differences in baseline characteristics between message conditions. 
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Table 3. MANCOVA results for set 1 (message reactions), set 2 (attitudes and beliefs), and set 3 (behavioral intentions) outcomes.  

 COVID-19 risk 

condition 

(n = 252) 

Smoking risk 

condition 

(n = 252)  

Combined risk 

condition 

(n = 243)  
Control condition 

(n = 257) 

Outcomes 
^
 EMM (95% CI)

*
 EMM (95% CI) EMM (95% CI) EMM (95% CI) 

Set 1: Message reactions     

Negative emotions 5.31 (5.06-5.55)
a
 4.95 (4.71-5.20)

a
 5.27 (5.02-5.52)

a
 3.09 (2.85-3.34)

b
 

Positive emotions 3.66 (3.40-3.93)
a 

3.97 (3.71-4.23)
a 

3.95 (3.68-4.21)
a 

5.10 (4.84-5.36)
b 

Psychological reactance 3.58 (3.29-3.87) 3.62 (3.34-3.91) 3.77 (3.47-4.06) 3.42 (3.13-3.70) 

Set 2: Attitudes and beliefs 
    

Perceived smoking severity 6.71 (6.45-6.97) 6.67 (6.41-6.93) 6.80 (6.53-7.06)
a
 6.25 (5.99-6.51)

b
 

Perceived smoking susceptibility 5.80 (5.52-6.08) 5.99 (5.71-6.27) 6.09 (5.81-6.37) 5.68 (5.41-5.96) 

Smoking self-efficacy 4.66 (4.41-4.91) 4.81 (4.55-5.06) 5.09 (4.83-5.34) 4.85 (4.60-5.10) 

Smoking response efficacy 6.81 (6.57-7.05) 6.87 (6.63-7.11) 7.15 (6.91-7.40) 6.87 (6.64-7.11) 

Perceived COVID-19 severity 6.49 (6.22-6.77) 6.48 (6.20-6.75) 6.84 (6.56-7.12) 6.68 (6.40-6.95) 

Perceived COVID-19 susceptibility 4.98 (4.70-5.26) 4.69 (4.41-4.97) 4.97 (4.68-5.26) 4.71 (4.43-4.98) 

COVID-19 self-efficacy  7.19 (7.00-7.38) 7.20 (7.01-7.39) 7.49 (7.30-7.68) 7.33 (7.15-7.52) 

COVID-19 response efficacy  7.28 (7.07-7.50) 7.29 (7.07-7.50) 7.67 (7.45-7.89) 7.36 (7.15-7.58) 

COVID-19 conspiracy beliefs:     

Experts intentionally mislead for their benefit 3.75 (3.51-4.00) 3.43 (3.18-3.68) 3.54 (3.29-3.79) 3.68 (3.44-3.93) 

COVID-19 was brought into world to reduce population 4.10 (3.85-4.35) 3.86 (3.61-4.11) 4.01 (3.76-4.27) 4.17 (3.92-4.42) 

Set 3: Behavioral intentions 
    

Smoking quit intentions next 1 month 4.85 (4.50-5.21)
a
 4.90 (4.55-5.26) 5.56 (5.20-5.92)

b
 4.89 (4.54-5.24) 

Smoking intentions next 6 months: 
    

Reduce number of cigarettes per day 5.89 (5.60-6.17) 5.86 (5.58-6.15)
a
 6.41 (6.12-6.70)

b
 5.84 (5.56-6.12)

a
 

Use nicotine gum, patch, or NRT 4.87 (4.55-5.19) 4.57 (4.25-4.89) 5.10 (4.78-5.43) 5.05 (4.74-5.37) 

Seek counseling or support 4.48 (4.17-4.80) 4.46 (4.15-4.78) 5.00 (4.68-5.33) 4.76 (4.44-5.07) 

COVID-19 information seeking intentions:  
    

Pay attention to news stories 6.32 (6.04-6.59) 6.29 (6.01-6.57) 6.47 (6.19-6.76) 6.00 (5.72-6.27) 

Look for information on risk of COVID-19 for smokers 6.03 (5.73-6.32) 6.01 (5.72-6.30) 6.13 (5.83-6.43) 6.16 (5.87-6.45) 
* 
EMM = Estimated Marginal Means, 95% CI = 95% Confidence Interval. Bold indicates significant difference with another condition at p < .05. 

Estimates with different superscripts in each row were significantly different at p < 0.05. Bonferroni procedure was used to adjust for multiple 

comparisons.  
^ 
Covariates were those that correlated at r= .3 with outcomes in a set: health status (sets 1-3), and pretest smoking quit intentions (sets 2 and 3).   
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Table 4. Logistic regression results predicting intentions for COVID-protective behaviors next 2 weeks. 

 Wear a face mask in public
b
 

(n = 983) 
Wash hands with soap and water  

(n = 979) 
Practice social distancing  

(n = 976) 

 AOR (95% CI)
a
  AOR (95% CI) AOR (95% CI) 

  

Message Condition    

COVID-19 risk 1.07 (0.66-1.74) 1.01 (0.51-1.99) 0.89 (0.49-1.64) 

Smoking risk 1.20 (0.73-1.97) 1.00 (0.50-1.97) 0.78 (0.43-1.41) 

Combined risk 1.97 (1.13-3.46) 1.63 (0.75-3.55) 1.66 (0.82-3.39) 

Control Referent Referent Referent 

    

Pretest smoking quit intentions
c
 

Will quit in the near future 1.78 (1.20-2.64) 1.66 (0.97-1.86) 1.54 (0.96-2.47) 

Not planning to quit in the near future Referent Referent Referent 

    

Health status
d
 0.87 (0.73-1.03) 0.67 (0.52-0.86) 0.87 (0.71-1.07) 

a 
AOR= Adjusted Odds Ratio, 95% CI = 95% Confidence Interval. Bold indicates significance at p < .05.  

b 
All COVID-protective intentions were scored as 1 = “Never” and “Some of the time” vs. 2 = “Most of the time” and “Always” with “Don’t 

know” treated as missing.  
c 
Pretest smoking quit intentions were dichotomized as 1 = “Never expect to quit” and “May quit in the future, but not in the next 6 months” vs. 2 

= “Will quit in the next 6 months,” “Will quit in the next month,” and “Currently trying to quit.”  
d 
Health status was scored continuously from 1 = “poor” to 5 = “excellent.” 

                  



 

  19 

Discussion 

This study experimentally tested messages about COVID-19 risk, smoking risk, and 

combined risk versus non-risk controls with a sample of U.S. adults who smoke. Results showed 

that exposure to the combined risk messages elicited higher perceived severity of smoking-

related disease than the control messages. Similarly, the combined risk condition resulted in 

greater intentions to quit smoking in the next 1 month (vs. COVID-19 risk condition) and 

intentions to reduce smoking in the next 6 months (vs. smoking risk and control conditions). In 

addition, exposure to the combined risk messages (vs. control) predicted greater likelihood of 

mask-wearing intentions in the next 2 weeks. Finally, each risk condition resulted in greater 

negative emotions and lesser positive emotions than the control condition. These results add 

evidence to earlier work testing smoking and COVID-19 health messages (Grummon et al., 

2020; Pettigrew et al., 2021) and inform public health communication and policy during the 

COVID-19 crisis, especially regarding novel strategies for motivating smoking cessation.   

Our results add to the literature by assessing the effects of messages about the combined 

risk of smoking for COVID-19 severity on smoking outcomes. Exposure to the combined risk 

messages led to higher intentions to quit smoking in the next month (vs. COVID-19 risk) and 

reduce smoking in the next 6 months (vs. smoking risk and non-risk control). These results 

confirm and add to research where people who smoke perceived combined risk messages as 

more effective at discouraging smoking than generic messages (Grummon et al., 2020; Pettigrew 

et al., 2021).  

Describing the risk of smoking for COVID-19 severity could inform health campaigns 

aimed at people who smoke. For example. U.S. agencies like the Centers for Disease Control are 

actively messaging on the risks of smoking for COVID-19 severity by recommending that 
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people who smoke quit (Centers for Disease Control and Prevention, 2021). While the efficacy 

of such appeals is unknown—and a topic of future research—our results suggest combining risks 

of smoking for COVID-19 severity can enhance smoking quit intentions, which are theorized to 

influence smoking behaviors (Fishbein & Ajzen, 2011; Noar et al., 2016). Although our study 

did not capture smoking behaviors, our results highlight a novel strategy for public health and 

tobacco control messages promoting smoking cessation through the threat of COVID-19.   

Messages about more severe COVID-19 for people who smoke can be targeted at people 

who smoke and at the general public for two reasons. First, friends and family of people who 

smoke can pass this information to their loved ones, motivating them to quit smoking. Such 

social concerns, like pressure from the family, has been listed as the second most important 

motivation to quit after health concerns (McCaul et al., 2006). In addition, messages about more 

severe COVID-19 for people who smoke can be used as prevention messages for people who are 

susceptible to smoking, and future studies should investigate that.  

This study also assessed COVID-protective intentions related to the combined risk of 

smoking and COVID-19. To our knowledge, this relationship has not been investigated in the 

literature. Results showed that exposure to the combined risk messages (vs. non-risk control) 

predicted greater odds of mask-wearing intentions in the next 2 weeks (Table 3). One 

interpretation of this finding is that the additive effect of smoking and COVID-19 risk messages 

were stronger on mask-wearing intentions than COVID-only risk messages. The pattern of 

results suggests a benefit of combining risk information for smoking and COVID-19 to motivate 

people who smoke to engage in protective behaviors preventing both health risks. To our 

knowledge, this is the first study to demonstrate that messages about the increased risk of 

smoking for COVID-19 outcomes impacted both smoking and COVID-protective intentions. 
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These findings could have policy implications by showing the utility of messaging on the 

combined risks of smoking for COVID-19 severity to target COVID-19 outcomes. Research in 

this area could inform public policy in developing countries bearing a high rate of tobacco use 

and being hit hard by the COVID-19 pandemic. However, our preliminary results should be 

replicated with different samples in other health communication contexts and with different 

message stimuli. Future studies should explore whether these messages can help motivate 

vaccination intentions.  

In addition, we found that individual baseline health perceptions predicted lesser odds for 

certain COVID-19 protective intentions. Specifically, better-perceived health status was 

associated with lower odds of hand-washing intentions. These findings might be explained by 

research on compensatory health beliefs wherein a person believes that healthy behaviors (e.g., 

good general health) equalizes a negative health behavior (e.g., not washing hands with soap and 

water; Knäuper et al., 2004). Unfortunately, this study’s data did not allow for assessing this 

speculation, which might be a topic for future research.  

Our study demonstrated that exposure to risk messages resulted in greater negative 

emotions than the control condition. Past research has shown that public health campaigns using 

strong fear appeals were considered more persuasive (Witte & Allen, 2000). Research has shown 

that fear and disgust aroused from exposure to smoking warning messages can motivate 

intentions to quit smoking (Hammond, 2011). Fear of COVID-19 has also been associated with 

intentions to quit smoking (Gold et al., 2021). Another paper analyzing the data reported here 

found that exposure to the combined risk messages (vs. smoking risk) resulted in participants 

feeling more fearful, which fully mediated the effect of message exposure on intentions to quit 

smoking (Duong et al., 2021). Overall, results supported growing scientific evidence that 
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negative emotional responses to messages highlighting the severe risk of COVID-19 disease to 

smokers predict intentions to quit smoking (Duong et al., 2021; Gold et al., 2021). As a policy 

implication, these results indicate that governmental agencies (e.g., the Centers for Disease 

Control) trying to influence smoking cessation could use emotion-evoking warning messages 

about the risk of smoking for COVID-19 severity in-line with best-practices for persuasion in 

public health campaigns (Witte & Allen, 2006).     

Limitations 

 This study has several limitations. First, the sample was not representative, thereby 

limiting our generalizability. Second, outcomes were measured at one time, and it is unknown 

how message effects may (or may not) have decayed longitudinally. Third, the context of the 

pandemic has changed in several ways since our data collection, including surges of increased 

infections and deaths in the U.S., a presidential election largely centered on COVID-19, and the 

approval and administration of several COVID-19 vaccines. It is unclear how the current 

COVID-19 context, including the latest discovery of the Omicron variant, might influence 

combined risk messages about smoking and COVID-19 severity. Fourth, and finally, our study 

focused on behavioral intentions and not actual behaviors, although intentions are the most 

reliable predictors of behaviors (Fishbein & Ajzen, 2011). Still, future research should 

investigate the relationship between health intentions after exposure to combined risk messages 

and downstream smoking and COVID-protective behaviors.   

Conclusion 

 Our experimental test of smoking and COVID-19 risk messages found several important 

results for how people who smoke might respond to combined risk messages. Messages focused 

on the role of smoking to make COVID-19 worse were most effective at increasing intentions to 
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quit smoking in the next 1 month and reduce smoking in the next 6 months. Exposure to the 

combined risk messages was associated with greater odds of COVID-protective intentions, such 

as wearing a mask in the next 2-weeks. These effects on smoking and COVID-protective 

intentions were not found in the other message conditions, which suggested a possible additive 

effect of combining the risk of smoking with increased severity of COVID-19 in health warning 

messages. Although this work is preliminary, it serves as a steppingstone to expand tobacco 

control research to the context of infectious diseases that might compound smoking-related 

morbidity and mortality. Much research is still needed to understand how smokers react to the 

COVID-19 risk to leverage public health messaging encouraging them to quit smoking for good.       

 

Declaration of Competing Interests 

None declared. 

Ethics Approval 

This study was approved by the Georgia State University Institutional Review Board (H19055). 

Funding Sources 

Research reported in this publication was supported by the National Cancer Institute of the 

National Institutes of Health and the Food and Drug Administration Center for Tobacco Products 

(R00CA187460). The content is solely the responsibility of the authors and does not necessarily 

represent the official views of the National Institutes of Health or the Food and Drug 

Administration. The funders had no role in study design, data collection and analysis, decision to 

publish, or preparation of the manuscript. 

Authors’ Contributions 

LP, ZBM, and HD conceptualized the study and developed the study protocol. ZBM and LP 

                  



 

  24 

conducted the statistical analysis. ZBM wrote the first draft of the manuscript.    

All authors contributed to the writing and revisions and approved the final version of the 

manuscript.   

 

 

 

  

                  



 

  25 

References 

Berlin, I., Thomas, D., Le Faou, A.-L., & Cornuz, J. (2020). COVID-19 and Smoking. Nicotine & 

Tobacco Research, 22(9), 1650-1652. https://doi.org/10.1093/ntr/ntaa059  

Carpenter, M. J., Hughes, J. R., & Keely, J. P. (2003). Effect of smoking reduction on later cessation: a 

pilot experimental study. Nicotine & Tobacco Research, 5(2), 155-162. 

https://doi.org/10.1080/146222003100007385  

Centers for Disease Control and Prevention. (2016). Tips from Former Smokers. Retrieved June 10 from 

http://www.cdc.gov/tobacco/campaign/tips/ 

Centers for Disease Control and Prevention. (2021). COVID-19. Retrieved March, 31 from 

https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-

conditions.html 

Duong, H. T., Massey, Z. B., Churchill, V., & Popova, L. (2021). Are smokers scared by COVID-19 risk? 

How fear and comparative optimism influence smokers’ intentions to take measures to quit 

smoking. PloS One, 16(12), 1-17. https://doi.org/10.1371/journal.pone.0260478  

Eisenberg, S.-L., & Eisenberg, M. J. (2020). Smoking cessation during the COVID-19 epidemic. Nicotine 

& Tobacco Research, 22(9), 1664-1665. https://doi.org/10.1093/ntr/ntaa075  

El-Toukhy, S. (2015). Parsing susceptibility and severity dimensions of health risk perceptions. Journal 

of Health Communication, 20(5), 499-511.  

Elling, J. M., Crutzen, R., Talhout, R., & de Vries, H. (2020). Tobacco smoking and smoking cessation in 

times of COVID-19. Tobacco Prevention & Cessation, 6, 39-39. 

https://doi.org/10.18332/tpc/122753  

Fishbein, M., & Ajzen, I. (2011). Predicting and changing behavior: The reasoned action approach. 

Psychology Press. https://doi.org/ https://doi.org/10.4324/9780203838020  

Francis, D. B., Mason, N., Ross, J. C., & Noar, S. M. (2019). Impact of tobacco-pack pictorial warnings 

on youth and young adults: A systematic review of experimental studies. Tobacco Induced 

Diseases, 17. https://doi.org/10.18332/tid/108614  

Gold, A. K., Hoyt, D. L., Milligan, M., Hiserodt, M. L., Samora, J., Leyro, T. M., Zvolensky, M. J., & 

Otto, M. W. (2021). The role of fear of COVID-19 in motivation to quit smoking and reductions 

in cigarette smoking: A preliminary investigation of at-risk cigarette smokers. Cognitive 

Behaviour Therapy, 50(4), 295-304. https://doi.org/10.1080/16506073.2021.1877340  

Grummon, A. H., Hall, M. G., Mitchell, C. G., Pulido, M., Mendel Sheldon, J., Noar, S. M., Ribisl, K. 

M., & Brewer, N. T. (2020). Reactions to messages about smoking, vaping and COVID-19: Two 

national experiments. Tobacco Control, tobaccocontrol-2020-055956. 

https://doi.org/10.1136/tobaccocontrol-2020-055956  

Gülsen, A., Yigitbas, B. A., Uslu, B., Drömann, D., & Kilinc, O. (2020). The Effect of Smoking on 

COVID-19 Symptom Severity: Systematic Review and Meta-Analysis. Pulmonary Medicine, 

2020, 7590207. https://doi.org/10.1155/2020/7590207  

Hall, M. G., Sheeran, P., Noar, S. M., Ribisl, K. M., Boynton, M. H., & Brewer, N. T. (2017). A brief 

measure of reactance to health warnings. Journal of Behavioral Medicine, 40(3), 520-529. 

https://doi.org/10.1007/s10865-016-9821-z  

Hammond, D. (2011). Health warning messages on tobacco products: A review. Tobacco Control, 20(5), 

327-337. https://doi.org/10.1136/tc.2010.037630  

Imhoff, R., & Lamberty, P. (2020). A bioweapon or a hoax? The link between distinct conspiracy beliefs 

about the Coronavirus disease (COVID-19) outbreak and pandemic behavior. Social 

Psychological & Personality Science.  

Jackson, S., O'Keefe, D. J., & Jacobs, S. (2006). The search for reliable generalizations about messages: 

A comparison of research strategies. Human Communication Research, 15(1), 127-142. 

https://doi.org/10.1111/j.1468-2958.1988.tb00174.x  

Johns Hopkins University & Medicine. (2021). Coronavirus Resource Center. Retrieved April 1st from 

https://coronavirus.jhu. 

                  



 

  26 

Karanasos, A., Aznaouridis, K., Latsios, G., Synetos, A., Plitaria, S., Tousoulis, D., & Toutouzas, K. 

(2020). Impact of smoking status on disease severity and mortality of hospitalized patients with 

COVID-19 infection: A systematic review and meta-analysis. Nicotine & Tobacco Research, 

[published online ahead of print June 20, 2020]. 

https://doi.org/https://doi.org/10.1093/ntr/ntaa107  

Kelly, B. J., & Hornik, R. C. (2016). Effects of framing health messages in terms of benefits to loved ones 

or others: An experimental study. Health communication, 31(10), 1284-1290. 

https://doi.org/https://doi.org/10.1080/10410236.2015.1062976  

Klemperer, E. M., West, J. C., Peasley-Miklus, C., & Villanti, A. C. (2020). Change in tobacco and 

electronic cigarette use and motivation to quit in response to COVID-19. Nicotine & Tobacco 

Research, 22(9), 1662-1663. https://doi.org/10.1093/ntr/ntaa072  

Knäuper, B., Rabiau, M., Cohen, O., & Patriciu, N. (2004). Compensatory health beliefs: Scale 

development and psychometric properties. Psychology & Health, 19(5), 607-624. 

https://doi.org/10.1080/0887044042000196737  

Kowitt, S. D., Cornacchione Ross, J., Jarman, K. L., Kistler, C. E., Lazard, A. J., Ranney, L. M., Sheeran, 

P., Thrasher, J. F., & Goldstein, A. O. (2020). Tobacco quit intentions and behaviors among cigar 

smokers in the United States in response to COVID-19. International Journal of Environmental 

Research & Public Health, 17(15), 5368. https://www.mdpi.com/1660-4601/17/15/5368  

Mays, D., Moran, M. B., Levy, D. T., & Niaura, R. S. (2016). The impact of health warning labels for 

Swedish snus advertisements on young adults’ snus perceptions and behavioral intentions. 

Nicotine & Tobacco Research, 18(5), 1371-1375. https://doi.org/10.1093/ntr/ntv140  

McCaul, K. D., Hockemeyer, J. R., Johnson, R. J., Zetocha, K., Quinlan, K., & Glasgow, R. E. (2006). 

Motivation to quit using cigarettes: A review. Addictive behaviors, 31(1), 42-56. 

https://doi.org/https://doi.org/10.1016/j.addbeh.2005.04.004  

Noar, S. M., Hall, M. G., Francis, D. B., Ribisl, K. M., Pepper, J. K., & Brewer, N. T. (2016). Pictorial 

cigarette pack warnings: A meta-analysis of experimental studies. Tobacco control, 25(3), 341-

354. https://doi.org/10.1136/tobaccocontrol-2014-051978  

Nonnemaker, J., Farrelly, M., Kamyab, K., Busey, A., & Mann, N. (2010). Experimental study of graphic 

cigarette warning labels: final results report. Research Triangle Park, NC: RTI International.  

Patanavanich, R., & Glantz, S. A. (2020). Smoking is associated with COVID-19 progression: A meta-

analysis. Nicotine & Tobacco Research. https://doi.org/10.1093/ntr/ntaa082  

Pettigrew, S., Jun, M., Roberts, I., Nallaiah, K., Bullen, C., & Rodgers, A. (2021). The potential 

effectiveness of COVID-Related smoking cessation messages in three countries. Nicotine & 

Tobacco Research, 23(7), 1254-1258. https://doi.org/10.1093/ntr/ntab023  

Pocock, S. J., Assmann, S. E., Enos, L. E., & Kasten, L. E. (2002). Subgroup analysis, covariate 

adjustment and baseline comparisons in clinical trial reporting: Current practice and problems. 

Statistics in Medicine, 21(19), 2917-2930. https://doi.org/https://doi.org/10.1002/sim.1296  

Popova, L. (2020). Carpe covid: Using COVID-19 to communicate about harms of tobacco products. 

Tobacco Control, tobaccocontrol-2020-056276. https://doi.org/10.1136/tobaccocontrol-2020-

056276  

Popova, L., Henderson, K., Kute, N., Singh-Looney, M., Ashley, D. L., Reynolds, R. M., Nayak, P., & 

Spears, C. A. (2021). "I'm bored and I'm stressed": A qualitative study of exclusive smokers, 

ENDS users, and transitioning smokers or ENDS users in the time of COVID-19. Nicotine Tob 

Res. https://doi.org/10.1093/ntr/ntab199  

Popova, L., Owusu, D., Jenson, D., & Neilands, T. B. (2018). Factual text and emotional pictures: 

Overcoming a false dichotomy of cigarette warning labels. Tobacco Control, 27(3), 250-253. 

https://doi.org/10.1136/tobaccocontrol-2016-053563  

Reddy, R. K., Charles, W. N., Sklavounos, A., Dutt, A., Seed, P. T., & Khajuria, A. (2021). The effect of 

smoking on COVID-19 severity: A systematic review and meta-analysis. Journal of Medical 

Virology, 93(2), 1045-1056. https://doi.org/https://doi.org/10.1002/jmv.26389  

                  



 

  27 

Rigotti, N. A., Chang, Y., Regan, S., Lee, S., Kelley, J. H. K., Davis, E., Levy, D. E., Singer, D. E., & 

Tindle, H. A. (2021). Cigarette smoking and risk perceptions during the COVID-19 pandemic 

reported by recently hospitalized participants in a smoking cessation trial. Journal of General 

Internal Medicine, 36(12), 3786-3793. https://doi.org/10.1007/s11606-021-06913-3  

Ruiter, R. A., Kessels, L. T., Peters, G. J. Y., & Kok, G. (2014). Sixty years of fear appeal research: 

Current state of the evidence. International Journal of Psychology, 49(2), 63-70.  

Shim, M., Kelly, B., & Hornik, R. (2006). Cancer information scanning and seeking behavior is 

associated with knowledge, lifestyle choices, and screening. Journal of Health Communication, 

11(S1), 157-172. https://doi.org/https://doi.org/10.1080/10810730600637475  

Toolkit, S. M. T. P. (2020). Going smoke-free or vape free: Reducing your risks for COVID-19. Retrieved 

October, 13th from https://med.stanford.edu/tobaccopreventiontoolkit/COVID-19.html 

U.S. Food and Drug Administration. (2021). COVID-19 Frequently Asked Questions. Retrieved March, 

31 from https://www.fda.gov/emergency-preparedness-and-response/coronavirus-disease-2019-

covid-19/covid-19-frequently-asked-questions 

Witte, K. (1994). Fear control and danger control: A test of the extended parallel process model (EPPM). 

Communications Monographs, 61(2), 113-134.  

Witte, K., & Allen, M. (2000). A meta-analysis of fear appeals: Implications for effective public health 

campaigns. Health Education & Behavior, 27(5), 591-615. 

https://doi.org/10.1177/109019810002700506  

Wong, N. C., & Cappella, J. N. (2009). Antismoking threat and efficacy appeals: effects on smoking 

cessation intentions for smokers with low and high readiness to quit. Journal of Applied 

Communication Research, 37(1), 1-20.  

World Health Organization. (2020). Smoking and COVID-19: Scientific brief. 

https://escholarship.org/uc/item/22m8z3sq 

Yang, B., & Popova, L. (2019). Communicating risk differences between electronic and combusted 

cigarettes: the role of the FDA-mandated addiction warning and a nicotine fact sheet. Tobacco 

Control, tobaccocontrol-2019-055204. https://doi.org/10.1136/tobaccocontrol-2019-055204  

Zhao, Q., Meng, M., Kumar, R., Wu, Y., Huang, J., Lian, N., Deng, Y., & Lin, S. (2020). The impact of 

COPD and smoking history on the severity of COVID-19: A systemic review and meta-analysis. 

Journal of Medical Virology, 92(10), 1915-1921. 

https://doi.org/https://doi.org/10.1002/jmv.25889  

 

  

                  



 

  28 

Figure 1. Example images and text for the experimental message conditions. 
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